well as CaO and ZrO2. The samples in this study contained 0.5-2mass% of Cl, much larger than that of sample SZ15N-760. Its content increased in the samples prepared by heating the mixtures at higher temperature and in the case where larger amounts of ZrOCl2 and CaCl2 were used. However, the NaCl peaks were not observed even in the XRD pattern of sample SZ15CN-800; the largest amount of the detection limit of XRD. The dependence of SSAs, pore volumes and the amounts of Na2O incorporated in the products on the heat-treatment temperature of the mixtures is shown in Fig. 6 . As the heat ing temperature of the mixtures became higher , the SSAs and pore volume of the products decreased, and the amounts of Na2O incorporated increased almost linearly.
In Table 4 , the mole ratios of ZrO2/SiO2, CaO/ZrO2 and Na2O/ZrO2 in the synthetic conditions and in product com positions are compared. The ratios of ZrO2/SiO2 and CaO/ ZrO2 for the synthetic conditions were nearly consistent with those in the products, which indicated that almost all of the Zr and Ca added were incorporated in the products . The Na contents in the products were in the range of 40 to 75% relative to the amounts of Na added to the silica gel.
Results of the alkaline resistance of the samples are shown in Table 5 . The soluble silica contents and the D/S values of the samples in this study were generally smaller than those of sample SZ15N-760 and much smaller than those of SZ15-760 and Gel-n. This result indicated that the alkaline resistance of the porous microspheres was much improved by co-addition of CaCl2. This is consistent with the disappearance of peaks attributed to ZrO2 on the XRD. With the increase in the heat-treatment temperature and amount of ZrOCl2 added, both the soluble silica content and the D/S value were reduced, i. e., alkaline resistance was improved. 5. Conclusion A convenient method was developed for conversion of microspherical silica gels to porous microspheres with SiO2-ZrO2-CaO-Na2O composition. Only a one-step heat-treat ment at a temperature analogous to that of phase separation in the conventional process for porous glass and washing only with water were required; repeated washing with acidic solution was not needed. The samples SZ15CN-700, SZ15CN-730, SZ15CN-760 and SZ25CN-700 possessed the following characteristics.
(1) The median particle size of the microspheres was about 3 microns. Pore volume was 0.3-0.6cm3• g-1 and the mode pore radius was in the range of 23 to 38nm.
(2) The composition of the porous microspheres was SiO2-ZrO2-CaO-Na2O, which contained ZrO2 in the range of 11-17mass%.
(3) No apparent crystalline phase was observed by con ventional XRD.
(4) Soluble silica contents were less than half of those of the supports prepared without CaCl2 addition and were much improved compared to that of the silica gel.
Addition of CaCl2 to the mixtures resulted in a more homogeneous distribution of ZrO2 and an increase in resistance to alkaline solution, compared to that of the microspheres prepared by the same procedure without CaCl2 addition.
